We prove that every nite simple graph can be drawn in the plane so that any two vertices have an integral distance if and only if they are adjacent. The proof is constructive.
Introduction
In 1945, Anning and Erd} os [1, 2] showed that for any n we can nd n points in the plane not all on a line such that their distances are all integral, but it is impossible to nd innitely many points with integral distances (not all on a line). Then, Graham, Rothschild and Straus [3] showed that there are d + In problems included in [5] , Maehara asked whether there is a nite simple graph G which has no integral distance representation. In this paper, we prove the following.
Theorem 1 Every nite simple graph has an integral distance representation (in the plane).
Actually, we shall construct an integral distance representation on a circle with all rational distances.
What can we say about innite graphs? On a circle, we can construct rational distance representations of the complete graph K 1 (see the next section) and the complete bipartite graph K 1;1 (see [4] ), where 1 stands for jZj. On the other hand, Maehara [4] showed that K 3;1 has no integral distance representation. The proof is similar to the one in [1] . 
Since any two points in F has rational distance, we can nd a rational distance representation of the complete graph of arbitrary order in F. Let f = f (n;q1;:::;qm ) be a rational distance representation of K n satisfying (the length of e k in f) = 3 q k ;
i.e., the denominator of the irreducible fraction of jf(x)0f(y)j where e k = xy is precisely q k for k = 1; : : : ; m. Let G = (V; E) be a given graph. Multiplying f by Q e k 2E q k , we have an integral distance representation of G. Thus, to prove the theorem, it suces to nd an f (n;q1;:::;qm) . (ii) gcdf2bt; qg = 1.
(iii) at 0 bs 6 0 (mod q). Then we can dene a rational distance representation f of K n by f(v i ) = <z i >, and multiplying f by q 2 0 q 1 1 1 1 q m , we get a rational distance representation f (n;q1;:::;qm) . Thus, to prove the theorem, it suces to nd q k s and z i s satisfying (2) and (3). 
